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Abstract 

This paper describes the results of a survey to determine the factors that serve as 
barriers or enablers to the implementation of web-based learning in colleges of 
education. A total of 229 faculty members responded to the survey. Of these, 104 
had never taught a web-based course while 125 had taught at least one online 
course. Results of the survey showed that Education faculty in this sample had an 
overall neutral position about the readiness of colleges of education to implement 
web-based learning. The survey found that financial resources, infrastructure, and 
support were seen as barriers to implementation while organizational culture, 
policies, a commitment to learning, and evaluation were seen as enablers to 
implementation. Open-ended responses showed that there were interesting 
differences based on the perceived lack of time and perceived lack of social 
interaction between faculty who have taught online and those who have not. 

Resume 

Get article decrit les resultats d'un sondage visant a determiner les facteurs qui 
font obstacle ou qui contribuent a la mise en oeuvre de I'apprentissage en ligne dans 
les etablissements d'enseignement. Un total de 229 membres du corps professoral 
ont repondu au sondage. De ce nombre, 104 n'avaient jamais donne un cours en 
ligne tandis que 125 avaient enseigne au moins un cours en ligne. Les resultats du 
sondage ont montre que la faculte d'education de cet echantillon etait globalement 
neutre au sujet de la volonte des etablissements d'enseignement a mettre en oeuvre 
I'apprentissage en ligne. Le sondage a revele que les ressources financieres, 
^infrastructure et le soutien etaient consideres comme des facteurs obstacles a la 
mise en oeuvre alors que la culture organisationnelle, les politiques, I'engagement 
envers I'apprentissage et 1'evaluation etaient consideres comme des facteurs 
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facilitants de la mise en oeuvre. Les questions a reponses libres ont mis en lumiere 
des differences interessantes entre les professeurs qui avaient enseigne en ligne et 
ceux qui ne I'avaient pas fait relativement au manque de temps et d'interaction 
sociale pergu. 


Introduction 

The use of web-based learning (WBL) has had a major impact on higher education. 
Many universities have begun to offer a large number of courses, or even entire 
degree programs, online. New institutions of higher education, some existing 
completely online or with only limited numbers of on-campus courses, have been 
established in the last decade. Colleges of education, like other colleges within the 
university, have begun to use web-based learning to deliver instruction to their 
students. The advantages of web-based learning for colleges of education are well 
documented. Web-based learning allows colleges to increase their enrolment by 
attracting students from outside their local geographic area, reduces the demand on 
facilities such as classrooms, parking, and computer labs, allows colleges to stay 
competitive in the changing educational marketplace (Inglis, 1999), and provide 
faculty and students with more flexible scheduling options. 

While there can be no debate that web-based learning is making a major impact 
on colleges of education, or that WBL offers many potential advantages, the 
implementation of WBL within a college of education can be a challenging process. 
In order to facilitate the implementation of WBL in colleges of education, 
administrators and change agents must understand and address a wide array of 
issues. The issues to be addressed include technical and fiscal issues, and also issues 
related to faculty workloads, retention, tenure and promotion, shared governance, 
student expectations, academic quality, intellectual property, and organizational 
policies, among many others. 

Purpose 

The purpose of this study was to explore the factors that may affect the 
implementation of web-based learning by faculty members at colleges of education 
in the United States. While several studies have focused on identifying the barriers to 
implementation (e.g., Al-Senaidi, Lin, & Poirot, 2009; Berge, Muilenburg, & 
Haneghan, 2002; Pajo & Wallace, 2001; Rogers, 2000), this study explored factors 
that served to enable implementation as well as those that acted as barriers. The 
identification of both barriers and enablers has become more prevalent in recent 
implementation research (e.g., Jasinski, 2006; Samarawickrema & Stacey, 2007) and 
provides for a more holistic understanding of the implementation process. 

Studying the implementation of web-based learning in colleges of education is 
important for two main reasons. First, from a theoretical perspective, such research 
adds to the overall body of literature related to the implementation of innovations. 
The field of implementation research is still in a relatively early stage of development. 
While important research related to the adoption and diffusion of innovations began 
as early as the 1940s (Rogers, 2003), researchers did not begin to shift their focus 
from adoption to implementation until the late 1970s (Surry & Ely, 2007). Additional 
implementation research in all areas is needed to contribute to the evolving 
understanding of this important topic. Second, from a practical perspective, 
developing a better understanding of how Education faculty view the implementation 
of technological innovations such as web-based learning can inform the planning 
process for subsequent innovations. Research on implementation by Education 
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faculty may help to facilitate the implementation of future innovations and could 
potentially result in significant savings of time and money. 

Research Questions 

This study was guided by three primary research questions: 

1. How does faculty at colleges of education in the United States rate their 
college's overall readiness, and the components of readiness, to implement 
web-based learning? 

2. Are there differences in faculty ratings of their college's overall readiness to 
implement web-based learning based on demographic variables such as age, 
gender, and technological skill level? 

3. Are there differences in faculty ratings of barriers and enablers based on 
demographic variables such as age, gender, and technological skill level? 

Review of Literature 

Implementation research is one part of the broader research field related to the 
diffusion of innovations. The overall diffusion process can be characterized as having 
five stages: Knowledge, persuasion, decision, implementation, and confirmation 
(Rogers, 2003). In the knowledge stage, potential adopters of an innovation seek out, 
or are provided with, information about the innovation. In the persuasion stage, 
potential adopters form opinions about an innovation based on the information they 
received and their interactions with peers, change agents, and others. In the decision 
stage, potential adopters decide to adopt or reject an innovation. If the innovation is 
adopted, it is introduced into an organization or social system and utilized in the 
implementation stage. The decision to adopt an innovation, such as web-based 
learning, is not the end of the process but merely the precipitating act of the 
implementation stage. It is during the implementation stage where the difficult tasks 
related to the actual introduction and utilization of an innovation take place. The 
final stage of the process, confirmation, is the point at which individuals, 
organizations, and social systems continue to use the innovation or discontinue its 
use. The confirmation stage is analogous to the concept of institutionalization in 
which an innovation is integrated into the daily practice of an organization until its 
use becomes routine (Surry & Ely, 2007). 

The decision to adopt an innovation can be made rather easily. However, fostering 
the actual use, and eventual institutionalization, of an innovation can be an 
extremely difficult and frustrating process. A wide variety of variables interact to 
facilitate or impede the implementation of an innovation. These variables include 
organizational issues, social and cultural factors, technical and economic factors, and 
the characteristics of the individuals using the innovation. Ely (1990, 1999) 
developed a list of eight conditions that affect the implementation of an innovation. 
These conditions are dissatisfaction with the status quo, knowledge and skills, 
resources, time, rewards or incentives, participation, commitment, and leadership. 
These conditions have been shown to affect the implementation of both 
technological and non-technological innovations and to be applicable to 
implementation research within different types of institutions (Ensminger & Surry, 
2002). Ely's work has served as the theoretical basis for many implementation 
studies. Much of the research related to Ely's conditions has been related to 
education, specifically innovations in K-12 school settings (e.g., Bauder, 1993; Ravitz, 
1999; Read, 1994). Ensminger and Surry (2008) found that the eight implementation 
conditions were useful for the study of implementation in higher education and 
business and industry, as well as in K-12 settings. 
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There is a large and growing body of literature specific to the implementation of 
innovations in higher education. Much of the literature in this area has focused on 
the implementation of web-based innovations. Rogers (2000) found that higher 
education technology coordinators thought that funding, release time, training, 
technical support, and lack of knowledge were barriers to the adoption of technology 
at community colleges and state universities in her sample. She concluded that the 
barriers to technology adoption in education are interrelated and should be 
addressed in a holistic manner by technology planners. Pajo and Wallace (2001) 
found that the time to learn about, develop, and use new technologies was the 
primary barrier to the use of web-based learning by higher education faculty. Berge, 
Muilenburg, and Haneghan (2002) found faculty compensation and time, issues 
related to organizational change, and technical support to be the most important 
barriers to the use of distance learning technologies. In addition, they found 
statistically significant differences in the relative ranking of the barriers by 
respondents based on demographic variables including work setting, subject matter, 
and expertise with technology. Samarawickrema and Stacey (2007) identified a 
number of variables that influenced higher education faculty to adopt web-based 
learning. They found that institutional variables such as top down directives, political 
factors, pressure to increase enrollments, and funding were the most important 
reasons why faculty in their sample adopted web-based learning. Al-Senaidi et al. 
(2009) determined that faculty members in their sample viewed lack of time and lack 
of institutional support as the major barriers to the use of information and 
communications technology for teaching. They also found statistically significant 
differences in barrier ratings based on demographic variables including gender and 
academic rank. 

Surry, Ensminger, and Haab (2005) drew on the theories of Rogers (2003) and Ely 
(1990, 1999), among others, to create a model for implementing innovations into 
higher education settings. Their model has seven components: Resources, 
infrastructure, people, policies, evaluation, and support. The model, known as 
RIPPLES, has been used to study implementation in higher education by several 
researchers. Romero and Sorden (2008) used the model as a framework to study the 
implementation of an online learning management system (LMS) at a university in 
Mexico. They concluded that infrastructure and support were the two most critical 
factors that facilitated the implementation process. They also found that policies 
were a barrier to implementation. Benson and Palaskas (2006) also used the model 
to study the implementation of a learning management system at a university. They 
found that issues related to the components of people, policies, learning, and 
evaluation were the highest institutional priorities needed to foster the effective 
implementation of the LMS at their university. They also concluded that the RIPPLES 
model was an effective tool for the post-adoption study of an innovation and could 
be used to guide organizational decision making in regard to implementation. Buchan 
and Swann (2007) also found the RIPPLES model to be useful in studying the 
implementation of an innovation in a higher education setting. The model has also 
been effectively applied to the study of implementation of innovations in preschool 
(Tan & Tan, 2004) and library (Moen & Murray, 2003) settings. 

The two studies based on the RIPPLES model that are most relevant to the current 
study are Nyirongo's (2009) investigation of barriers and enablers to the use of 
technology among higher education faculty and Jasinski's (2006) study of the 
implementation of innovative practices in eLearning by vocational educators. 
Nyirongo used the components to study the factors that served as barriers or 
enablers to the implementation of electronic technologies at a university in Malawi. 
She found that resources, infrastructure, people (especially shared decision making), 
and support (especially administrative support) were the major barriers to 
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implementation among faculty in her sample. She also found that while the adoption 
of information and communication technologies has been widespread at the 
university in her study, the application of those technologies to teaching has been 
weak. 

Jasinski (2006) used the seven components of the RIPPLES model to study the 
implementation of web-based learning among vocational educators in Australia. Her 
study used an online survey and had a sample size of 260 respondents. She found 
that the organization's focus on learning outcomes was a key enabler of 
implementation in her study. The organization's technology infrastructure was 
identified as the key barrier to implementation. Support was also identified as a 
barrier. Interestingly, Jasinski identified specific aspects of each component of the 
model that acted as a barrier or as an enabler. For example, while infrastructure was 
found to be an overall barrier, the amount of available server space was identified as 
an enabler to implementation. This result points out the need to understand each of 
the model's components in detail in order to have a comprehensive understanding of 
any implementation setting. Jasinski concluded that all seven components of the 
model were important to consider during the implementation process. She also 
wrote that the RIPPLES model was both "a model for implementation readiness" (p. 
71) and a "viable and practical implementation model" (p. 4). 

This review of the literature informed the present study in five important ways. 
First, the review showed that the study of implementation in higher education is an 
important and growing area of research with numerous unanswered questions and 
rich opportunities for continued investigation. Second, the review showed that the 
perspectives and opinions of faculty play an essential role in the implementation of 
any innovation, especially instructional innovations, in higher education. Third, the 
review highlighted differences between faculty member's views of implementation 
based on demographic variables such as age, gender, and subject matter. This 
research appears to confirm that higher education faculty should not be seen as a 
homogeneous group when planning for the implementation of an innovation. 
Fourth, the review revealed that the focus of implementation research is gradually 
moving from the determination of barriers to implementation to a broader focus that 
includes both barriers and enablers to innovation. Finally, the review confirmed that 
the RIPPLES model (Surry et al., 2005) offers a valid theoretical framework to use in 
investigating the research questions for this study. 

Method 

Data was collected in this study using a web-based survey. An email message 
containing information about the study and a link to the survey was sent to the dean 
or other contact person at a random sample of colleges of education in the United 
States. Quantitative data was analyzed using both descriptive and inferential 
statistics. Qualitative data, in the form of open-ended survey questions, was 
analyzed using a constant comparative analysis approach. Prior to data collection, 
the study was reviewed and approved by the Institutional Review Board at our 
university to ensure human subjects research compliance. More detailed information 
about each phase of the data collection and analysis process is included in the 
remainder of this section. 

Instrumentation 

The survey used in this study contained a total of 52 items including demographic 
questions, multiple-choice questions, and open-ended questions. The survey was the 
same survey used in the Jasinski (2006) study with three differences. The first 
difference was that the wording of the survey was modified to reflect differences in 
the sample. Because Jasinski's study sampled vocational educators in Australia, the 
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instructions and item stems in the survey had to be altered to make them usable for 
Education faculty in the United States. A second change was that Jasinski's study only 
sampled adopters while this study sampled both adopters and non-adopters. Non- 
adopters in this study (i.e., faculty who had never taught a web-based course) were 
branched to a different set of questions than adopters. This was done because of the 
belief that non-adopters of web-based learning would not have sufficient knowledge 
or experience to answer questions related to the implementation of web-based 
courses. The third difference was in the way the survey data were analyzed. Jasinski 
reported the results of individual survey items and conducted analyses of variance 
using individual item scores as the dependent variable. For this study, a summated 
scale using the seven items on the survey that most closely related to the overall 
construct of an organization's implementation readiness was developed and used. 

Using Jasinski's (2006) data, a factor analysis was conducted and it was 
determined that seven items on the survey loaded onto one factor. Each of those 
seven items represented one of the seven components of the RIPPLES model (i.e., 
resources, infrastructure, people, policies, learning, evaluation, support). The seven 
items were then used to develop a summated score measuring each respondent's 
perception of their organization's overall implementation readiness. Because a 
seven-point response scale was used for the survey items, the summated scale for 
the seven survey items ranged from 7 to 49. It is this summated scale that is referred 
to as the Implementation Readiness Scale (IRS). A higher score on the IRS indicates 
that a respondent believes their organization is more prepared to implement an 
innovation. The mean IRS for participants in the Jasinski study was 26.1 with a 
standard deviation of 8.95. Because the IRS score was slightly below 28, the midpoint 
of the scale, it can be hypothesized that the sample in Jasinski's study had a 
moderately negative view of their organization's readiness for implementation. 
However, more research is needed to confirm the relationship between IRS scores 
and overall views of implementation readiness. After an IRS score was developed for 
each participant in the Jasinski study, Cronbach's alpha was used to measure the 
internal consistency of the scale. The IRS showed an alpha of 0.896, which we 
considered to be sufficiently strong to warrant the use of the IRS in the present study. 

Sampling 

The population for this study was comprised of faculty members at colleges of 
education in the United States. The population included both faculty who had taught 
a web-based course and those who had not. To obtain a sample, a list of all colleges 
of education that were accredited by the National Council for Accreditation of 
Teacher Education (NCATE) was identified. This resulted in a list of approximately 660 
institutions. A random number generator was used to select 15% of the colleges 
(n=100). The dean or other appropriate contact person was identified at each of the 
selected colleges. Email messages were sent to each contact person. The emails 
contained information about the study and a link to the web-based survey. In the 
email, the contact person was asked to forward information about the study to 
faculty members in their college. One week after sending out the initial set of email 
messages, the researchers had received approximately 75 responses. Because this 
was not considered a large sample, another 100 colleges were randomly selected 
from the NCATE list and the process of sending out email messages to the 
appropriate contact person was repeated. The second email campaign generated 
another 70 responses. Another 120 colleges were randomly selected and the 
sampling procedure was repeated. Email messages were sent to contact persons at a 
total of 320 of the 660 NCATE accredited colleges of education (48.5%) over a five 
week period which resulted in a total of 236 faculty responses to the survey. 
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Participants 

A total of 236 faculty members responded to the survey. Because respondents 
were not asked to identify which college of education they were associated with, it 
was impossible to determine how many different colleges were represented in the 
sample. Respondents stated they taught a wide variety of subject matter areas with 
elementary education (n=53) being the most commonly stated area. Of the 236 total 
respondents, 132 reported that they had taught at least one web-based course and 
104 reported that they had never taught a web-based course. Seven respondents 
from the group that had taught a web-based course did not answer a minimum 
number of questions on the survey and were excluded from the sample. This left 125 
respondents in the group that had taught a web-based course. 

As shown in Table 1, 59% of the male respondents and 52.5% of the female 
respondents had taught at least one web-based course. The average age for the 
respondents who had taught a web-based course was 53 years while the average age 
for those who had not was 52 years. The two groups had approximately the same 
number of years teaching experience in higher education. Respondents who had 
taught at least one web-based course identified themselves as having higher 
technology skills and as being more innovative than respondents who had never 
taught a web-based course. 

Table 1: Demographic information for the overaii sampie and two sub-groups 



Not Taught 
Online 
(n=104) 

Taught 

Online 

(n=125) 

Overall 

(n=229) 

Males 

40.85% 

59.15% 

100% 

Females 

47.47% 

52.53% 

100% 

Age 

52 

53 

52.5 

Teaching Experience 
(years) 

12.13 

12.58 

12.36 

Technology Skills 
(l=High, 5=Low) 

2.69 

2.12 

2.39 

Innovativeness 
(l=High, 5=Low) 

2.69 

2.13 

2.39 


Results 

The results of the study are presented in this section. A description of the 
participants of the study is followed by a presentation of results related to each of the 
three research questions. A brief description of the results of exploratory analyses is 
provided to examine data not directly related to the research questions. In the 
section, the qualitative results of the study are presented. 

Research Question One: How do faculty at colleges of education in the United States rate 
their college’s overall readiness, and the components of readiness, to implement web-based 
learning? 
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To investigate this research question, data from respondents who had taught at 
least one web-based course was used. Respondents who had not taught at least one 
web-based course were branched to a different section of the survey and did not 
respond to questions related to their college's readiness to implement WBL. This 
choice was made because respondents who had not taught at least one web-based 
course were considered to be non-adopters of WBL and, as such, it was assumed that 
these faculty members were in the knowledge, persuasion, or decision stage (Rogers, 
2003). Respondents who had taught at least one web-based course were assumed to 
be in the implementation or confirmation stage of the innovation process and, as 
such, may offer valid insights into the implementation process at their college. 

To determine the ratings for overall readiness, an Implementation Readiness Scale 
(IRS) score for each respondent was developed using a process identical to the 
process used to calculate an IRS score for the Jasinski (2006) sample. As with the 
Jasinski study, a factor analysis determined that the seven items related to 
implementation readiness all loaded on the same factor for this sample. After an IRS 
score was developed for each participant in the sample, and it was determined that 
each item loaded onto the same factor, Cronbach's alpha was used to measure the 
internal consistency of the scale. The IRS showed an alpha of 0.848. This was slightly 
lower than the alpha for Jasinski's sample (0.896), but still represented a strong level 
of internal consistency. 

As shown in Table 2, the mean IRS score for this sample was 28.67 with a standard 
deviation of 7.73. Because 28 is the midpoint of the scale, it can be hypothesized that 
the higher education faculty members in this sample had an overall neutral view of 
their organization's readiness to implement web-based learning. Table 2 also shows 
the mean score for each of the seven components of the RIPPLES model. The 
components were measured on a seven point scale with 1 representing a major 
barrier to implementation and 7 representing a major enabler of implementation. 
The component with the lowest mean score was resources (3.26). This suggests that 
faculty members in this sample viewed the financial resources of their college of 
education, and the way those resources are allocated, to be the main barrier to the 
implementation of web-based learning. The components with the highest mean 
scores were policies (4.26) and evaluation (4.28). This suggests that faculty members 
in this sample viewed the policies of their college of education and their college's 
ongoing process of evaluation to be the main enablers for the implementation of 
web-based learning. 

Table 2: Mean and standard deviation for each component of the IRS for 
respondents who have taught at least one web-based course 



N 

Mean 

SD 

Implementation 
Readiness Scale (IRS) 

113 

28.67 

7.73 

Resources 

125 

3.26 

1.42 

Infrastructure 

125 

3.84 

1.46 

People 

120 

4.18 

1.39 

Policies 

119 

4.26 

1.40 
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Learning 

117 

4.03 

1.41 

Evaluation 

120 

4.28 

1.19 

Support 

119 

3.97 

1.71 


Research Question Two: Are there differences in faculty ratings of their college’s overall 
readiness to implement web-based learning based on demographic variables such as age, 
gender, and technological skill level? 

To answer this question, a series of analyses of variance were conducted using 
each of the demographic variables identified on the survey as the independent 
variable and the overall IRS score as the dependent variable. This resulted in two 
statistically significant findings. First, an analysis of variance revealed a statistically 
significant difference, F(l,110) = 4.07, p < .05, in IRS scores based on gender. The 
mean IRS score for females (n=71) was 29.65 while the mean IRS score for males 
(n=41) was 26.66. This shows that female faculty in this sample had an overall more 
favourable view of their college's readiness to implement web-based learning than 
did the male faculty in this sample. 

Second, an analysis of variance revealed a statistically significant difference, 
F(3,109) = 5.31, p < .01, in IRS score based on the type of university where the 
respondents worked. Respondents who worked at traditional universities with 
limited online courses (n=44) had a mean IRS score of 31.79. Respondents who 
worked at traditional universities with many online courses (n=45) had a mean IRS 
score of 26.87. Respondents who worked at hybrid universities with a mixture of 
traditional and online courses (n=22) had a mean IRS score of 25.59. This finding 
seems to suggest that faculty at colleges that teach fewer online courses have an 
overall more favourable view of their college's readiness to implement web-based 
learning than did faculty at colleges that teach more online courses. 

Research Question Three: Are there differences in faculty ratings of barriers and enablers 
based on demographic variables such as age, gender, and technological skill level? 

To answer this question, a series of analyses of variance were conducted using 
each of the demographic variables identified on the survey as the independent 
variable and each of the seven components of the RIPPLES model as the dependent 
variable. This resulted in five statistically significant findings. First, an analysis of 
variance revealed a statistically significant difference, F(5,113) = 3.73, p < .01, 
between teaching experience in higher education and evaluation. While there was a 
statistically significant difference, the results are somewhat mixed. Faculty members 
who had taught in higher education for 11-15 years (n=16) had the highest mean 
score for evaluation 5.13, meaning that group viewed evaluation as a strong enabler 
to the implementation of WBL. Flowever, both faculty members who had taught 6-10 
(n=33) years and those who had taught 16-20 years (n=ll) viewed evaluation as less 
of an enabler. More research is needed into the relationship between years of 
teaching experience and the component of evaluation. 

A second statistically significant difference was found based on a respondent's age 
group and the component of people. Because the mean year of birth for 
respondents in this sample was 1957, all respondents were grouped into those born 
in or before 1957 or those born after 1957. An analysis of variance revealed a 
statistically significant difference, F(l,98) = 4.28, p < .05, between those born after 
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1957 (n=39) and those born in or before 1957 (n=61) based on the component of 
people. Those in the younger group had a mean score for the people component of 
4.49 while those in the older group had a mean score of 3.90. This shows that 
respondents born after 1957 appeared to regard the organizational culture, 
communication channels, and amount of shared decision making in their college as 
being an enabler to the implementation of web-based learning while those born in or 
before 1957 saw those as being a barrier to implementation. An analysis of variance 
also revealed a statistically significant difference, F(l,98) = 5.46, p < .05, between the 
older and younger groups based on the policies of their college of education. The 
younger group viewed policies as an enabler to implementation of WBL while the 
older group viewed the policies of their college as having a neutral affect on 
implementation. These two findings suggest that the age of the faculty members 
within a college of education may be an important factor to consider when 
implementing web-based learning. More research is needed to explore further the 
implications of these two findings. 

Two other statistically significant differences were found based on a faculty 
member's perception of the quality of the web-based courses they taught and on the 
type of university where faculty member worked. Faculty members who perceived 
their web-based courses to be of very high quality viewed their college's technology 
infrastructure as more of a barrier to implementation than did faculty members who 
perceived their web-based courses to be of high quality. This could suggest that 
faculty members who desire to teach high quality web-based courses feel held back 
by the technology infrastructure of a college, while the infrastructure is seen as less 
of an issue for faculty who are less concerned with teaching high quality web-based 
courses. The researchers did not attempt to define or quantify the term "quality" in 
the instrument used in this study. As a result, respondents likely used widely differing 
and highly subjective criteria for rating a course as a "very high quality" course or as a 
"high quality" course. In the second statistically significant difference, respondents 
to the survey who taught at colleges with limited online courses viewed the 
component of support as being an enabler to implementation while those at colleges 
that taught more online courses viewed support as a barrier to implementation. This 
finding could suggest that support comes to be seen as more critical to the 
implementation of web-based learning as the number of web-based courses 
increases. More research is needed to explore these two findings further. 

Exploratory Analyses 

After analyzing data related to the three primary research questions, a series of 
statistical analyses were conducted to identify other important findings. During this 
exploratory analysis phase, numerous statistically significant results were found to be 
related to demographic variables included on the survey. A full discussion of each of 
the statistically significant results is beyond the scope of the present paper. Several 
findings that are especially interesting will be discussed briefly in the following 
section. 

The first interesting finding of the exploratory analysis is that there was a 
significant correlation, r = 0.743, n = 231, p = 0.00, between a respondent's self- 
reported level of technology skills and their perceived innovativeness. Respondents 
with higher levels of technology skill saw themselves as being more innovative than 
those with lower levels of technology skill. A second interesting finding was that 
there was a statistically significant difference in respondents' self-reported level of 
technology skills and gender, F(l,229) = 5.85, p < .05 Males in this sample perceived 
themselves as having higher technology skills than females. Somewhat surprisingly, 
considering the strong correlation that was found between technology skills and 
perceived innovativeness, no significant difference was found between the levels of 


10 



perceived innovativeness based on gender. However, a statistically significant 
difference in perceived innovativeness between people who have taught at least one 
web-based course and those who have not taught online, F(l,227) = 22.78, p < .01 
was found. Respondents who have taught at least one web-based course perceived 
themselves to be significantly more innovative than did respondents who have never 
taught a web-based course. A statistically significant difference in perceived 
innovativeness based on age group, F(l,187) = 5.24, p < .05 was also found. 
Respondents in the older group, those born in or before 1957, perceived themselves 
to be significantly less innovative than those in the younger group, those born after 
1957. 

Two other findings from the exploratory analysis, both related to self-reported 
levels of technology skills, were especially interesting. First, an analysis of variance 
revealed a statistically significant difference, F(l,228) = 28.97, p < .01, between the 
self-reported technology skill level of respondents who had taught at least one web- 
based course and those who had not. Those who had taught a web-based course 
reported they had significantly higher technology skills than respondents who have 
not taught a web-based course. Second, an analysis of variance revealed a statistically 
significant difference, F(l,188) = 7.41, p < .01, between the self-reported technology 
skill level based on age group. Respondents in the younger group, those born after 
1957, reported they had significantly higher technology skills than respondents who 
were born in or before 1957. This finding was not surprising considering the strong 
correlation found between self-reported technology skill level and perceived 
innovativeness and the fact that the younger group also reported higher levels of 
perceived innovativeness. 

Qualitative results 

After the data related to the study's three research questions was analyzed and a 
series of exploratory analyses were conducted, the research team analyzed the 
qualitative data collected during the study. Three open-ended questions were 
answered both by respondents who had taught at least one web-based course and by 
those who had not. 

To analyze the responses to the open-ended questions, a constant comparative 
analysis approach was employed (Johnson & Christensen, 2004). The team began 
with using an open coding process. For each of the three open-ended questions, two 
of the authors independently analyzed the responses and assigned open codes to 
each response. Following this, each of the two authors independently developed 
response categories for each question. Next, the two authors discussed the codes 
and categories they had each developed. This discussion resulted in the creation of a 
final set of categories. The two authors then independently went through all the 
responses to each question and assigned categories to each response using a 
selective coding process with the final set of categories. After this, the two authors 
met a final time to discuss each response and to reach a final agreement about how 
each response would be categorized. 

The first open-ended question asked respondents to list the two biggest factors 
that prevented college faculty from teaching web-based courses. As shown in Table 
3, lack of time and lack of training or knowledge were the two most commonly listed 
factors. Interestingly, lack of time was the most commonly listed factor for 
respondents who had never taught a web-based course but lack of time was not the 
most commonly listed factor for respondents who had taught between one and 10 
web-based courses. Also, a lack of social interaction was the third most commonly 
listed factor for respondents who had never taught a web-based course, but only the 
seventh most commonly listed factor for those who have taught between one and 
five web-based courses. These findings suggest that there are important differences 


11 



in the perceptions of barriers to web-based learning between those who have taught 
a web-based course and those who have not. 

Table 3: In your opinion, what are the two biggest factors that prevent (or 
discourage) college faculty from teaching totally web-based courses? 


Category 

Number of Web-Based Classes Taught 


0 

1-5 

6-10 

11-15 

16+ 

Total 


(n=98) 

(n=76) 

(n=18) 

(n=2) 

(n=2) 


Lack of Time 

34 

16 

6 

1 

2 

59 

Lack of Training / 
Knowledge 

27 

21 

7 

1 

0 

56 

Lack of Social Interaction 

26 

6 

2 

0 

0 

34 

Not Appropriate for 
Curriculum 

18 

10 

1 

1 

0 

30 

Apathy / Resistance to 
Change 

12 

9 

3 

1 

0 

25 

Technology Issues/ 
Problems 

10 

6 

0 

0 

1 

17 

Miscellaneous 

7 

5 

3 

1 

0 

16 

Lack of Support 

4 

7 

4 

0 

0 

15 

Student Issues 

8 

6 

0 

0 

0 

14 

Not Linked to Tenure / 
Incentives 

1 

7 

3 

0 

0 

11 


147 

93 

29 

5 

3 

277 


The second open-ended question asked respondents to list the two biggest factors 
that made it easier for college faculty to teach web-based courses. As shown in Table 
4, adequate support was the most commonly listed factor for respondents who had 
taught at least one web-based course. However support was only the third most 
commonly listed factor for respondents who had never taught a web-based course. 
The most commonly listed factor for the respondents who had never taught a web- 
based course was flexibility. Interestingly, flexibility was the third most commonly 
listed factor for respondents who had taught at least one web-based course. These 
findings suggest that support is a crucial factor in encouraging faculty to teach web- 
based courses. They also suggest that there are important differences in perceptions 
of the flexibility of web-based learning between those who have taught a web-based 
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course and those who have not. 

Table 4: In your opinion, what are the two biggest factors that make it easier (or 
more likely) for college faculty to teach totally web-based courses? 


Categories 

Number of Web-Based Classes Taught 


0 

1-5 

6-10 

11-15 

16+ 



(n=94) 

(n=73) 

(n=18) 

(n=2) 

(n=2) 


Adequate Support 

15 

32 

7 

0 

1 

55 

Miscellaneous 

29 

10 

2 

1 

0 

42 

Flexibility 

23 

10 

4 

1 

0 

38 

Adequate Training / 
Knowledge 

12 

15 

6 

0 

0 

33 

Adequate Technology / 
Resources 

14 

9 

3 

0 

1 

27 

Linked to Tenure / 
Incentives 

12 

10 

4 

1 

0 

27 

Adequate Time 

13 

5 

1 

0 

0 

19 

Mentoring / Networking 

7 

8 

1 

0 

0 

16 

Personal Challenge / Desire 

4 

2 

2 

0 

0 

8 

Student Needs / Desires 

3 

2 

2 

0 

0 

7 


132 

103 

32 

3 

2 

272 


The third open-ended question invited respondents to list the two things they 
would do it they were responsible for fostering the use of web-based learning in their 
college of education. As shown in Table 5, both respondents who have taught a web- 
based course and those who have not included training as the most commonly listed 
response. Support, technology, and issues related to tenure and promotion were 
among the top four most commonly listed responses for both groups. Unlike 
responses to the other two open-ended questions, there appears to be general 
agreement between respondents who have taught online and those who have not in 
regard to how best to foster the implementation of web-based learning. 
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Table 5: If you were in charge of fostering the use of web-based learning by faculty 
in your college or school, and you had unlimited resources, what would be the two 
main things you would do? 


Categories 

Number of Web-Based Classes Taught 


0 

1-5 

6-10 

11-15 

16+ 

Total 


(n=94) 

(n=72) 

(n=17) 

(n=2) 

(n=2) 


Provide Training 

41 

26 

6 

0 

1 

74 

Provide Support 

19 

23 

4 

1 

0 

47 

Provide Technology 

25 

12 

3 

0 

1 

41 

Link to Tenure / Incentives 

13 

19 

5 

1 

0 

38 

Provide Time 

11 

9 

5 

0 

0 

25 

Foster Buy-In 

10 

11 

3 

1 

0 

25 

Foster Mentoring / 
Networking 

10 

10 

1 

0 

1 

22 

Miscellaneous 

12 

6 

1 

0 

1 

20 

Miscellaneous (Negative) 

7 

2 

0 

0 

0 

9 

Require 

1 

5 

1 

0 

0 

7 

Total 

149 

123 

29 

3 

4 

308 


Discussion 

The analysis of the quantitative data collected for this study resulted in a number 
of important findings, the most of which is that faculty participants from colleges of 
education in the United States have a generally neutral view of their college's 
readiness to implement web-based learning. The mean score on the Implementation 
Readiness Scale for this sample was 28.67. This result is near the midpoint of the 
scale and seems to suggest that, in general, colleges of education are fairly well 
positioned to implement WBL but that they could improve their readiness. Results of 
this study also suggest that financial resources are seen by faculty as the primary 
barrier to the implementation of WBL. "Resources" refers to the amount of financial 
resources within a college, the financial resources specifically devoted to WBL, and to 
the way those resources are allocated. The technological infrastructure of a college 
was identified by faculty participants as the second most important barrier to the 
implementation of WBL in colleges of education. These results suggest that in spite 
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of the importance of other factors, money and technology are seen as the biggest 
barriers to the use of web-based learning by Education faculty. The central role that 
resources and infrastructure play in the implementation process for these faculty 
members echoes previous research on this topic (e.g., Jasinski, 2006; Nyirongo, 2009; 
Romero & Sorden, 2008). More research is needed to determine the specific ways 
that financial resources affect implementation and the specific elements of a 
technology infrastructure that are seen as most crucial to implementing web-based 
learning. It should be noted that the mean IRS score in this study was higher than 
that found in Jasinski's study. This tends to support the idea that the readiness scale 
does identify differences between groups and could be useful in studying different 
populations who are implementing a similar innovation. 

The analysis of survey data also showed important differences in the readiness 
scores between male and female faculty members. Female respondents in this study 
had overall higher perceptions of their college's readiness to implement WBL than did 
male respondents. The study also found that males in this sample had higher self- 
reported levels of technology skills than females. Significant differences based on 
gender were also found among faculty in the Al-Senaidi et al. (2009) study of the 
implementation of technology in higher education. These findings suggest that 
gender may be an important variable to consider when planning for implementation 
in higher education. More research is needed to explore reasons why female faculty 
members expressed overall higher perceptions of organizational readiness to 
implement innovations, why male faculty members self-report higher technology 
skills, and if there are actual differences in technology skills between male and 
female faculty members. Understanding what role, if any, gender-based differences 
in technology skills and perceptions of organizational implementation readiness play 
in the implementation process could allow administrators to develop more informed 
implementation, support, and professional development plans and significantly 
facilitate the utilization of innovations in higher education. 

The analysis of the qualitative data collected for this study also resulted in several 
important findings, of which three are considered to be most important. First, there 
were differences in the perception of time as a barrier to implementation by faculty 
who had taught a web-based course and those who had not. Faculty who have never 
taught a web-based course listed time as a key barrier to implementation more often 
than faculty who have taught a web-based course. The view that time is a barrier to 
implementation of WBL is consistent with previous studies on the topic (e.g., Al- 
Senaidi et al., 2009; Berge et al., 2002; Pajo & Wallace, 2001). The second important 
qualitative finding is that faculty who have never taught a web-based course more 
commonly listed flexibility as an enabler of implementation than did faculty who 
have taught a web-based course. This may suggest that flexibility is less of an 
advantage of WBL in actual practice than previously thought. Additional research to 
determine whether flexibility is an actual advantage for faculty teaching web-based 
courses is needed. The third important finding from the qualitative data is that 
training was the most commonly listed suggestion for fostering the implementation 
of WBL for both faculty who have taught a web-based course and those who have 
not. 

Limitations 

There were two main limitations to this study, both of which are related to the 
study's sample. The first main limitation is sample size. From the 330 colleges and 
universities included in the sampling process, that 229 faculty responses constitute a 
very small sample given the large number of faculty members at colleges of 
education in the United States. The second main limitation was sample composition. 
Because the sampling process relied on a contact person at each college to forward 
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information about the study to their faculty, it is possible that colleges with positive 
experiences with WBL or those with collegial relationships between administration 
and faculty are over-represented in the sample. It is also possible that only those 
faculty with strong viewpoints about web-based learning, or those with stronger than 
average technology skills, responded to the web-based survey. Finally, because the 
sample was drawn from NCATE accredited colleges, faculty at other colleges are not 
represented. Both of the main limitations related to the sample point out some of 
the difficulty inherent in conducting online, survey-based research. Subsequent 
research in this area will either have to employ methods other than survey research 
or will have to identify winning strategies for encouraging higher response rates to 
online surveys. 

Recommendations 

Based upon the results of this study, four recommendations have emerged for 
administrators and others who are planning to implement web-based learning in 
colleges of education. First, it is critical for administrators to understand the 
implementation of WBL from the unique perspective of their faculty. 
Implementation is a highly contextualized and localized process. This study and those 
cited in the literature review all pointed out that there are significant differences in 
perspectives about implementation among faculty based on a wide variety of 
demographic variables. It is likely that every college of education will represent a 
unique implementation challenge. Administrators and change agents should resist 
using generic strategies to foster implementation and try to tailor their 
implementation plans to their unique situation. Second, it is important for 
administrators to not underestimate or minimize the importance of financial 
resources and technology infrastructure to the implementation process. There may 
be a tendency to overemphasize the importance of "soft" factors such as flexibility of 
scheduling or pedagogical issues during the implementation of WBL. While those 
factors are no doubt important, the findings of this study strongly suggest that having 
sufficient financial resources, allocating those resources wisely, and establishing a 
strong technology infrastructure are the most important enablers for the 
implementation of web-based learning. A third recommendation is to provide 
effective support and training to faculty throughout the implementation process. 

The findings of this study suggest that support should increase as the number of 
web-based courses taught increases. Therefore, administrators should plan to 
increase the amount of support, not decrease supports, over time. Faculty who have 
taught web-based courses, and those who have not, have both listed training as an 
important step in fostering the implementation of WBL. It may be necessary to offer 
different types of training for faculty in different stages of the innovation process. For 
example, faculty in the persuasion stage may require training that emphasizes the 
practical benefits of WBL while those in the confirmation stage may require training 
that focuses on ways to make WBL more routine and efficient. A fourth 
recommendation is to pair experienced users of web-based learning with 
inexperienced users. This study found important differences in the perceptions 
about WBL between faculty who have taught online and those who have not. Pairing 
inexperienced and experienced users of WBL could help to facilitate implementation 
by dispelling unfounded negative perceptions of WBL, preparing new users for 
unanticipated problems and opportunities, and enhancing training and support 
through a peer tutoring model. 


Conclusions 

Online technologies are changing and challenging higher education. Colleges of 
education are facing the challenge of using technology effectively while maintaining a 
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commitment to academic quality. Web-based learning offers colleges an important 
tool for reaching new students, interacting with current students in new ways, 
reducing costs, and making better use of limited resources. In order for web-based 
learning to be used most effectively in higher education, faculty must assume 
leadership roles in its design, use, and evolution. Plans for implementation of web- 
based learning in higher education that ignore the central role faculty plays in the 
implementation process are doomed to failure. Administrators must be proactive in 
their efforts to understand the implementation of WBL from the faculty member's 
perspective and ensure faculty concerns are addressed in a meaningful way. If 
administrators understand and account for the factors that faculty believe serve as 
barriers or enablers to implementation, web-based learning can benefit colleges of 
education, faculty, and students. Based on the findings of this study, administrators 
should focus on understanding and accounting for faculty concerns related to 
financial resources and technological infrastructure and issues related to support and 
training in order to facilitate the implementation of web-based learning. The results 
of this study also suggest that linking web-based learning to retention, tenure, and 
promotion would help to facilitate implementation. 
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